Summary: The quarter of birth of 536 schizophrenic,1,991 neurotic and 12,085 psychiatrically normaltwin pairsfromthe NationalAcademyof Sciences National ResearchCouncilTwin Registry.wascompared.When either all twin pairs,or only monozygotic or dizygotic twin pairs,were considered, no significant differenceswerefoundinthe quarterof birthbetweenthe 3 groups.No difference in quarter of birth was found for twin pairsconcordantversus discordantfor schizophrenia.Despitethe increasedriskfor intrauterineand perinatalcompli cations in twin births, schizophrenictwins appear (at least) to be no more vulnerablethan schizophrenicsingletonsto the seasonalgestationand birth related insultswhich probablyunderliethe seasonalityin schizophrenicbirths. Controlling for season of birth probably has little effect on the results of twin studiesof schizophrenia.
menon remains unknown, some evidence suggests that a seasonal environmental factor which causes central nervous system damage, thereby increasing the risk for schizophrenia, is responsible (Torrey, 1980) . Environ mental factors that have been considered include temperature, dietary factors, toxins and viruses (Hare and Morgan, 1981 ; Torrey, 1980) . Schizophrenic twins have often been studied in an attempt to determine the aetiologic importance of genetic versus environmental factors in schizophrenia (Gottesman and Shields, 1966, 1976) . Compared to singletons, twins are at higher risk for a variety of intra-uterine and perinatal complications that could render them more vulnerable to an environmental factor responsible for the winter peak of schizophrenic births (Benirschke and Kim, 1973) . Seasonality of birth in schizophrenic twins would suggest that a seasonal environmental factor was aetiologically important for a subset of schizo phrenic twins. A seasonality of birth for twin pairs concordant for schizophrenia would indicate that in certain twin pairs concordance for schizophrenia could, in large measure, be due to an environmental factor.
Because of the importance of controlling for environmental effects in twin studies of schizophrenia, the present investigator undertook an examination of the seasonality of births in schizophrenic as compared to neurotic and psychiatrically normal twins. The value of controlling for season of birth in investigations of genetic factors in schizophrenia was demonstrated by Kinney and Jacobsen (1978) . In a reanalysis of the Danish Adoption Study of Schizophrenia, they found a much lower prevalence of schizophrenia in the biologic relatives of schizophrenic adoptees born in the winter and early spring compared to the biologic relatives of schizophrenics born in the remainder of the year.
Methods
This investigation was conducted using the US National Academy of Sciencesâ€"National Research Council Twin Registry. Details of the registry and zygosity determination can be found elsewhere (Jablon et a!, 1967; Hrubec and Neel, 1978 (Hrubec and Ned, 1978) . When this analysis was completed (Oct, 1981) , the youngest member of the registry was 54 years old, having nearly completed the age ofrisk for schizophrenia. The quarter of birth of all twin pairs containing at least one member with a diagnosis of neurosis (lCD 300) but no diagnosis of psychosis (lCD 290-299), termed â€˜¿ neurotic twin pairs' and all twin pairs with at least one member with a diagnosis of schizophrenia test was then conducted for the number of births in each quarter versus the rest of the year for the schizo phrenic and neurotic versus psychiatrically normal twin pairs.
Results
As seen in the Table, by @2 analysis, the distribution of births by quarters of all schizophrenic and neurotic twin pairs did not significantly differ from that found for the psychiatrically normal twin pairs. The dis tribution of births of all schizophrenic and neurotic twin pairs was not significantly different (x2 1.87,
df = 3, NS). When monozygotic or dizygotic twin
pairs were examined separately, the distribution of births of the schizophrenic and neurotic twin pairs still did not significantly differ from that found for the psychiatrically normal twin pairs.
When analyzed by individual quarters, there was
only a small, non-significant 4.1 per cent excess of births of schizophrenic twin pairs in the first (Winter) quarter. By post-hoc x2 analyses, only one of the 24 comparisons of the frequency of schizophrenic or neurotic versus psychiatrically normal twin births was significant (an excess of schizophrenic twin births in the third quarter). The quarter of birth of mono zygotic versus dizygotic schizophrenic twin pairs did not significantly differ (x2 = 6.06, df = 3, NS).
The distribution of births of the 54 twin pairs concordant for schizophrenia did not differ signi ficantly from that found for all psychiatrically normal twin pairs (x2 = 0.92, df = 3, NS) or from that found for twin pairs discordant for schizophrenia (x1 = 1.38, df = 3, NS). Considering only the monozygotic twin pairs concordant for schizophrenia, no significant difference was found for the quarter of birth compared to either monozygotic nOrmal twin pairs (x2 = 1.13, df = 3, NS) or monozygotic twin pairs discordant for schizophrenia (x2 = 1.90, df = 3, NS). Too few dizygotic twin pairs were concordant for schizophrenia to permit an analysis of their quarter of birth.
In certain parts of the United States, the seasonal peak of schizophrenic births shifted over a 30 year period (Torrey and Torrey, 1979) . It is therefore relevant to determine whether the years of birth of the schizophrenic, neurotic and psychiatrically normal twins were significantly different. Both the schizo phrenic and neurotic twin pairs were significantly more likely than the psychiatrically normal twin pairs to be born in the early years of the birth period of the registry. To determine whether there existed an inter action between season and year of birth, the birth period of the registry was divided into three parts (1917â€"1920, 1921â€"1923 and 1924â€"1927) . In none of these 3 periods was there a significant difference in the quarter of birth of the schizophrenic and neurotic versus psychiatrically normal twin pairs.
Differences in the seasonality of schizophrenic births has also been reported for different geographical regions of the United States (Torrey et al, 1977) . When the states participating in the registry were divided 
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Comment
The quarter of birth of schizophrenic and neurotic twin pairs, either considering all twins or examining monozygotic and dizygotic twins separately, did not significantly differ from that found for psychiatrically normal twins. Neither differences in the year of birth nor in geographical region of birth accounted for this lack of difference. When examining the season of birth of psychiatrically ill twins, a normal twin cnmparison group is important because in at least some investi gations a significant seasonality has been found for all detectable in the registry in the first quarter, the excess of schizophrenic over psychiatrically normal twin births in that quarter would have to be over 12 per cent. Previous investigations reporting a significant excess of schizophrenic winter births have found that this excess was as low as 5 per cent (Videbech et al,. 1974; Torrey, 1980) . It cannot therefore be concluded fromthis studythatno seasonality exists inthebirth of schizophrenic twins. However,theseresults do suggest that seasonal effects on births of schizophrenic twins, ifthey exist, are almostassuredly not of greater magnitude thatthosefoundinthebirths of schizophrenic singletons. Schizophrenic twins do not appear to be more vulnerable than schizophrenic singletons to the effects of any seasonal environ mental factor that may be responsible for the winter peak in schizophrenic births.
By analysis ofthequarter ofbirth, this study failed toidentify a subgroup ofschizophrenic twins inwhom an environmental aetiology was particularly suspect. Furthermore, no evidence was found to suggest that a seasonal environmental factor was of importance in the production of concordance for schizophrenia in 
